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(57) ABSTRACT 

An optical unit includes an incidence optical member for 
giving a different angle to each of a plurality of laser beams 
to form a color image and making the laser beam incident on 
a single polygon mirror rotation body; a single ?rst re?ect 
ing mirror for re?ecting the laser beam for each color 
re?ected on the polygon mirror in the opposite direction to 
the incidence direction; and a single or plurality of second 
re?ecting mirrors having F0 characteristics for forming an 
image of each re?ected laser beam re?ected on the ?rst 
re?ecting mirror on the image formation position for each 
color. 

10 Claims, 14 Drawing Sheets 
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COLOR IMAGE FORMATION APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to improvement in an image for 
mation apparatus, such as an electrophotographic printer or 
copier, particularly including a plurality of image formation 
units disposed along a transfer material transport passage for 
successively transferring toner images to a transfer material 
moving on the transfer material transport passage. 
KnoWn as a conventional image formation apparatus is an 

apparatus called tandem type including a plurality of image 
formation units disposed on a transfer material transport 
passage extending in a horiZontal direction, for example, for 
successively transferring toner images from the image for 
mation units to a transfer material moving along the transfer 
material transport passage and forming a color image on the 
transfer material. 

The image formation unit refers to a pair of a photocon 
ductor unit having a photoconductor on Which an electro 
static latent image is formed and a developing unit for 
storing toner supplied to the photoconductor. Already pro 
posed as the transport technique is a transfer roll transport 
technique Wherein each image formation unit is provided 
With a transfer roll for abutting the photoconductor and 
paper as a transfer material is transported by the photocon 
ductor and the transfer roll, or a belt transport technique 
Wherein paper is, for example, electrostatically attracted and 
held on a circulating transport belt. 

As for the arrangement structure of the image formation 
units, already proposed are a landscape orientation type 
Wherein a plurality of image formation units are placed 
transversely side by side relative to a transfer material 
transport passage extending in the horiZontal direction and a 
portrait orientation type Wherein a plurality of image for 
mation units are placed longitudinally relative to a transfer 
material transport passage extending in a vertical direction. 

HoWever, in this kind of the conventional landscape 
orientation type, often the image formation units are 
attached and detached from the direction parallel With the 
transport face of the transfer material transport member and 
vertical to the transport direction. In this case, the image 
formation units are positioned in the apparatus main unit by 
an image formation unit drive member attached to one side 
of the apparatus main unit and a positioning member formed 
on an opposite side of the apparatus main unit With the 
transport member betWeen. 

The image formation unit itself is positioned by a posi 
tioning section formed in a support member for supporting 
the photoconductor Without directly positioning the photo 
conductor as the positioning reference on the con?guration. 
Thus, it is dif?cult to ensure the positioning accuracy of each 
image formation unit in the apparatus main unit. 
As for the conventional image formation apparatus of the 

portrait orientation type, each image formation unit can be 
attached and detached from the direction orthogonal to the 
transfer material transport passage of roughly vertical 
portion, so that each image formation unit can be positioned 
in the apparatus main unit by a unit positioning section 
formed on both sides of a cabinet and it becomes easy to 
ensure the positioning accuracy; in contrast, hoWever, a 
disadvantage occurs in the transfer material transportability. 

In the transfer roll transport technique, if the image 
formation unit spacing is Wide to some extent, paper passes 
through the transfer part of one image formation unit, the 
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2 
pass-through paper portion becomes long, the tip state of the 
paper becomes easily unstable in such a manner that the tip 
of the paper curls or remains straight, and the tip position of 
the paper arriving at the transfer part of the next image 
formation unit easily varies. 

Thus, the Write start position of each color component 
toner image relative to the paper at the transfer part of each 
image formation unit shifts, causing a color shift or color 
unevenness phenomenon of a color image. 

In the belt transport technique, paper is transported on the 
paper transport belt and thus the tip entry position of paper 
in the transfer part of each image formation unit is stable and 
the color unevenness of a color image relative to the paper 
transport direction can be suppressed as compared With the 
transfer roll transport technique. HoWever, as the image 
formation unit spacing is Wider, a Walk phenomenon in 
Which When the paper transport belt moves, it meanders in 
the Width direction increases, and color shift or color 
unevenness of color image Worsens in the orthogonal direc 
tion (Width direction) to the paper transport direction. 

SUMMARY OF THE INVENTION 

It is therefore a ?rst object of the invention to provide an 
image formation apparatus for enabling components to be 
Well positioned in an apparatus main unit. 

It is a second object of the invention to provide an image 
formation apparatus for making it possible to suppress a 
color shift and color unevenness of a color image accom 
panying transport unevenness of a transfer material and 
miniaturiZe the apparatus itself. 

Although the solution means of the invention Will be 
described to the speci?c contents to understand the 
invention, it is to be understood that the claims are not 
substantially reduced. 

To accomplish the ?rst object, the image formation appa 
ratus of the invention includes the developing unit placed in 
the apparatus main unit displaceably or in a pressed state, the 
photoconductor unit placed in the apparatus main unit and is 
positioned, and the developing unit positioned relative to the 
positioned photoconductor unit. 

To accomplish the second object, the image formation 
apparatus of the invention includes at least a part of the 
second photoconductor unit involving the second color 
positioned so as to overlap the ?rst developing unit involv 
ing the ?rst color, placed in the apparatus main unit in the 
move direction at the placing time. 
A supplementary description to the invention to accom 

plish the second object is given beloW: 
The inventor found out that it is important to miniaturiZe 

the apparatus to suppress a color shift and color unevenness 
of a color image accompanying transport unevenness of a 
transfer material and obtained the invention. 
The process to obtain the invention Will be discussed 

speci?cally. 
Generally, as the color shift, color unevenness amount of 

color image not perceived as a problem by the user of an 
image formation apparatus, it is said that the maximum shift 
amount is 150 pm in the paper transport direction and is 100 
pm in the orthogonal direction (Width direction) to the paper 
transport direction. 
By experiment concerning this point, We found out that 

the transfer part spacing of each image formation unit needs 
to be set to 30 mm or less to place Within the above 
mentioned shift amount. 

By the Way, in the conventional portrait orientation type, 
generally the limit of the spacing is 45 mm. 
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FIG. 15 is a schematic drawing of a conventional color 
image formation apparatus of the portrait orientation type. It 
is seen that the occupation space and attachment/detachment 
space of each image formation unit (205a to ZOSLD govern 
the image formation unit (205a to ZOSLD spacing. 
As the con?guration of the image formation unit (205a to 

205a) the color image formation apparatus is placed in the 
normal orientation from the vieWpoint of ensuring the space 
of a paper transport passage in the vertical direction and 
When FIG. 15 is vieWed from the front of the plane of the 
Figure to the depth, a cleaning member 273a, a charging 
member 236a, and light exposure means 253a as image 
formation means are placed in the ?rst quadrant With respect 
to a photoconductor 234a, a developing member is placed in 
the fourth quadrant, and space of the second and third 
quadrants is provided as much as possible. 
Assuming that the diameter of the photoconductor 234a is 

a, that the height of a developing unit is b, and that the 
occupation height of the cleaning, charging member is c, the 
height of the image formation unit becomes about a+(b/2)+c. 

If a=16 mm, b=20 mm, and c=10 mm as the minimum 
possible values of a, b, and c at present, the height of the 
image formation unit 205a becomes 36 mm. AlloWing for a 
gap of 2 mm as an attachment/detachment margin of the 
adjacent image formation unit, it is considered that the limit 
of the transfer part spacing of each image formation unit 
(205a to 205d) is 38 mm. 

That is, We found out that so long as the con?guration of 
a simple extension of related arts continues to be adopted as 
mentioned above, if the components are miniaturiZed as 
much as possible, shortening the transfer part spacing 
involves a limit and the limit does not reach the level 
alloWed by the user. 

Thus, the inventor recogniZed the necessity for conceiv 
ing an epoch-making con?guration and thought of the 
invention. 

This means that We set the speci?c numeric target of 30 
mm and examined the invention to shorten the image 
formation unit spacing from the vieWpoints of miniaturiZa 
tion of the Whole apparatus or ensuring the run stability of 
a transfer material transported in the vertical direction and 
the run stability of a transfer material transport belt. 

That is, in a ?rst aspect of the invention, as shoWn in FIG. 
1, an image formation apparatus includes a photoconductor 
unit 8 (8a to 8d) having a photoconductor 34 on Which an 
electrostatic latent image is formed and a developing unit 6 
for storing toner supplied to the photoconductor, Wherein the 
developing unit 6 is displaceably placed in an apparatus 
main unit and then the photoconductor unit 8 is detachably 
placed in the apparatus main unit and is positioned at a 
predetermined position, Whereby the displaceable develop 
ing unit 6 previously placed is positioned relative to the 
photoconductor unit 8. 

Such technical means is effective not only for a tandem 
image formation apparatus for forming a color image, but 
also for a single-color image formation apparatus on the 
con?guration, of course. 

Unit guide and positioning member and the unit shape 
may be selected appropriately and at least a photoconductor 
and a charging member may be built in the photoconductor 
unit and any other process means, such as a cleaning 
member or an electricity removal member, may be included 
as required, of course. 

As for the developing method, an image support and 
various functional parts required for developing may be built 
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4 
in appropriately and various developing techniques may be 
adopted regardless of the developer type, contact developing 
or non-contact developing. 

Developing unit guide part may be selected appropriately 
corresponding to the structure of the developing unit if the 
developing unit can be displaceably positioned in the same 
attitude for the corresponding guide part. 

For example, if the developing unit guide part is provided 
With one displacement concave part, the developing unit 
may be provided With a positioning convex part ?tted in a 
positioning-possible manner corresponding to the displace 
ment concave part. 

The unit positioning member of the photoconductor unit 
may be selected appropriately corresponding to the structure 
of the unit positioning member if it positions the photocon 
ductor unit relative to the corresponding unit positioning 
part. 

For example, if the unit positioning member is provided 
With a positioning concave part or a positioning pin, the 
photoconductor unit may be provided With a positioning 
convex part or a positioning groove ?tted in a positioning 
possible manner corresponding to the positioning concave 
part or the positioning pin. 

To maintain good quality of an image developed on the 
photoconductor, the developing unit may be urged to the 
photoconductor unit side by a press member of a spring, etc., 
disposed in the apparatus main unit and a part of the 
developing unit may be abutted against the photoconductor 
of the photoconductor unit, Whereby the developing unit 
may be positioned relative to the photoconductor unit. 

Further, the guide and positioning member of the photo 
conductor unit and the developing unit is con?gured 
integrally, it is advantageous from the vieWpoint of ensuring 
the attachment accuracy of the photoconductor and the 
developing roll. Particularly, preferably such a positioning 
structure minimiZing an eccentric error of the photoconduc 
tor is adopted from the vieWpoint of holding color registra 
tion good. It is desirable that the guide and positioning 
member of each unit should be attached to the apparatus 
main unit as an integrally con?gured member so that the 
pitch betWeen the image transfer positions of each photo 
conductor unit becomes equal With high accuracy. 

Further, the developing unit is displaceably placed at a 
predetermined position through a placement opening of the 
apparatus main unit and then the photoconductor unit is 
detachably placed in the apparatus main unit through the 
placement opening and at least a part of the photoconductor 
unit is positioned at a position overlapping the developing 
unit on the side near to the placement opening from the 
predetermined position and in the move direction to the 
placement opening, so that the height direction dimension of 
the image formation unit may be shortened as much as 
possible. 

Further, another adjacent photoconductor unit is detach 
ably placed in the apparatus main unit through the placement 
opening and at least a part of the photoconductor unit is 
positioned at a position overlapping the ?rst developing unit 
on the side near to the placement opening from the prede 
termined position and in the move direction to the placement 
opening, Whereby the image formation unit spacing can be 
more shortened. 

When the image formation units are placed longitudinally, 
to take out the photoconductor unit and the developing unit 
of the same color, the adjacent photoconductor unit for a 
different color must ?rst be taken out because of the posi 
tional relationship betWeen the developing unit and the 
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adjacent photoconductor unit for the different color over 
lapping each other. 

However, in the recent tandem color image formation 
apparatus, as the developing technique of a developing unit, 
a dual-component developing technique is mainstream and 
it is expected that the developing unit itself Will have a 
prolonged life. In this case, as the developing unit, impor 
tance is attached to the purpose of avoiding the risk of 
dropping the developing unit, mixing a foreign substance in 
the developing unit, etc., as the user removes the developing 
unit Willfully. 

Therefore, in such a form, a ?xing member may be 
disposed so that the developing unit cannot easily attached 
to or detached from the apparatus main unit, and only the 
photoconductor unit may be able to be attached to and 
detached from the apparatus main unit. 

Further, the transport and transfer member may be of any 
type if it transfers a toner image to a transfer material While 
giving a transport force to the transfer material; preferably a 
transfer roll a transfer roll to Which a transfer electric ?eld 
is applied is used from the vieWpoint of a simple and 
small-siZed device. 

Further, if a transfer material is transported by the trans 
port and transfer member, nothing may be provided before 
each image formation unit. HoWever, preferably a transfer 
material guide for guiding a transfer material into the nip 
part betWeen the photoconductor and the transport and 
transfer member is provided before each photoconductor 
unit from the vieWpoint of more stably transporting the 
transfer material. HoWever, the transfer material transport 
member and the transfer material guide need to become 
similar positional relationship to the corresponding photo 
conductor. 

In such an aspect, the roughly vertical direction portion of 
a transfer material transport passage may have a plurality of 
transfer members and transfer material guides having the 
transfer material transport capability at the positions corre 
sponding to the photoconductors of the photoconductor 
units, the plurality of transfer members may be positioned 
relative to the corresponding photoconductors through trans 
fer member reception parts formed on both sides of the 
apparatus main unit, and the roughly vertical direction 
portion of the transfer material transport passage having the 
transfer member may be supported so that it can be opened 
and closed relative to the apparatus main unit. 

In a second aspect of the invention, as shoWn in FIG. 9, 
if narroW pitch longitudinal placement of a plurality of 
image formation units is made possible, the maintenance 
space of each photoconductor unit becomes narroW and 
replacement becomes hard to perform. 

In this case, an image formation apparatus comprises a 
plurality of developing units for storing different color 
toners to form a color image and a photoconductor unit 
group 50 for supporting on a single cabinet a plurality of 
photoconductors on Which electrostatic latent images are 
formed, the electrostatic latent images being developed by 
the developing units, characteriZed in that the developing 
units are displaceably placed in an apparatus main unit and 
then the photoconductor unit group is detachably placed in 
the apparatus main unit and is positioned at a predetermined 
position, Whereby the displaceable developing units previ 
ously placed are positioned relative to the photoconductors 
of the photoconductor unit group. 

In such technical means, the unit guide and positioning 
member and the unit shape may be selected appropriately 
and at least as many photoconductors and a charging mem 
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6 
ber as capable of forming a color image may be built in the 
photoconductor unit group and any other process means, 
such as a cleaning member or an electricity removal 
member, maybe contained as required, of course. 
As for the developing method, various developing tech 

niques may be adopted as described in the ?rst aspect of the 
invention. 

Further, the unit shape, the shape of the unit guide and 
positioning member, the developing unit positioning method 
relative to the photoconductors of the photoconductor unit 
group, and the like are similar to those previously described 
in the ?rst aspect of the invention. 

Next, the function and effect of the technical means as 
described above Will be discussed. To begin With, in the 
con?guration shoWn in FIG. 1, the integral-type image 
formation unit in the related art is divided into the photo 
conductor unit and the developing unit, so that the layout of 
the units is made ?exible and it is made possible to place the 
image formation units With narroW pitches as compared With 
the integral-type image formation unit. 

Further, the assembling accuracy of the photoconductor 
unit and the developing unit, Which becomes disadvanta 
geous as the integral-type image formation unit is divided, 
can be ensured by a single member of a pair of unit guide 
and positioning members of integral type attached to both 
sides of the apparatus main unit. 

Further, the image formation apparatus has the advantage 
that the rotation center shaft of the photoconductor of the 
photoconductor unit can be directly positioned and sup 
ported. 

It is also made possible to position the developing unit 
relative to the photoconductor. 

Further, in the con?guration shoWn in FIG. 9, a plurality 
of photoconductor units are put into one piece, Whereby the 
positioning parts in the apparatus main unit can be reduced 
to a single part, so that parts management of the apparatus 
main unit is facilitated and it is made possible to improve the 
accuracy and simplify the apparatus con?guration. 

In a third aspect of the invention, as shoWn in FIG. 10, an 
optical unit includes an incidence optical member forgiving 
a different angle to each of a plurality of laser beams to form 
a color image and making the laser beam incident on a single 
polygon mirror rotation body (Which Will be hereinafter 
referred to as polygon mirror) rotating at high speed, a single 
image-forming lens having F6 characteristic through Which 
the laser beam for each color re?ected on the polygon mirror 
passes through, a ?rst re?ecting mirror for re?ecting the 
laser beam for each color after passing through the image 
forming lens in the opposite direction to the incidence 
direction, and a plurality of second re?ecting mirrors for 
forming an image of each re?ected laser beam re?ected on 
the ?rst re?ecting mirror on an image formation position for 
each color, so that the color laser beam spacing can be 
adjusted as desired in the optical unit (for example, by 
changing the installation angle of the second re?ecting 
mirror or the like) and thus the image formation unit spacing 
can be shortened independently of placement of the optical 
unit. In such technical means, as the image formation unit, 
preferably the peripheral parts of an image support are put 
into a cartridge as much as possible considering the mount 
Workability, etc., and use of a drum-like photoconductor as 
the image support is suited for short spacing. 

Further, a transport and transfer member is any if it 
transfers a toner image to a transfer material While giving a 
transport force to the transfer material. Preferably, a transfer 
roll to Which a transfer electric ?eld is applied is used from 



US 6,943,817 B2 
7 

the viewpoint of a simple and small-siZed device. Further, if 
a transfer material is transported by the transport and trans 
fer member, nothing may be provided before each image 
formation unit. HoWever, preferably a transfer material 
guide for guiding a transfer material into the nip part 
betWeen the image support of each image formation unit and 
the transport and transfer member is provided before each 
image formation unit from the vieWpoint of more stably 
transporting the transfer material. 

Ball bearings or plain bearings of resin material resistant 
to temperature change and abrasion support the outer periph 
eral surface of the image support for rotation, thereby 
suppressing run-out of each image support and a single 
endless belt is pressed against the outer peripheral surface of 
each image support and is frictionally driven, thereby setting 
the image supports to the same peripheral speed. Assuming 
that the transport speed of nip transport member of a pair of 
a registration roll and a pinch roll on the entrance side of the 
upstream image formation unit is V1, that the transport 
speed of fuser nip transport member on the eXit side of the 
doWnstream image formation unit is V3, and that the periph 
eral speed of each image support is V2, the relation 
V1§V2§V3 is provided, Whereby slack in a transfer mate 
rial is produced on the nip upstream side of the upstream 
image support and transfer roll and on the fuser nip transport 
upstream side on the eXit side of the doWnstream image 
support and transfer roll, and the effect of transport speed 
unevenness caused by nip transport on the entrance side and 
the eXit side to the transfer material in the transfer part of the 
transfer roll and the image support can be ignored; it can be 
eXpected that a color shift and color unevenness of a color 
image accompanying transport unevenness of the transfer 
material can be suppressed. 

The arrangement order of the image formation units may 
be set appropriately. Preferably, the doWnstream image 
formation unit forms a black toner image from the vieWpoint 
of maintaining good image quality in a single-color black 
mode frequently used. The con?guration in FIG. 13 is 
almost similar to that of the color image formation apparatus 
of the third aspect and therefore Will not be discussed again. 
A transfer belt is selected as transfer material hold transport 
member. In the form, the apparatus itself is also upsiZed, the 
number of parts is also increased, and the cost is also 
increased as compared With the transfer roll transport mem 
ber described above. HoWever, as the transfer member, it is 
not indispensable to particularly give a transport force to a 
transfer material and thus the transfer member is not limited 
to transport and transfer member such as the transfer roll and 
may be a part such as a metal transfer roll of stainless steel, 
etc. Since it is not necessary to forcibly set the image 
supports to the same peripheral speed and the image forma 
tion unit spacing can shortened, it is made possible to reduce 
the peripheral length of the transport belt to a half or less as 
compared With that in the related art, a Walk phenomenon in 
Which When the paper transport belt moves, it meanders in 
the Width direction can be suppressed, and color shift and 
color unevenness of the color image is improved in the 
orthogonal direction (Width direction) to the paper transport 
direction. 

In a fourth aspect of the invention, as shoWn in FIG. 14, 
an optical unit includes an incidence optical member for 
giving a different angle to each of a plurality of laser beams 
to form a color image and making the laser beam incident on 
a single polygon mirror, a single ?rst re?ecting mirror for 
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re?ecting the laser beam for each color re?ected on the 
polygon mirror in the opposite direction to the incidence 
direction, and a single or a plurality of second re?ecting 
mirrors having re?ection and F6 characteristics for forming 
an image of each re?ected laser beam re?ected on the ?rst 
re?ecting mirror on an image formation position for each 
color. Thus, similar advantages to those in the third aspect 
can be provided. 

In a ?fth aspect of the invention, as shoWn in FIGS. 10, 
13, and 14, the re?ection direction angle difference betWeen 
the re?ected laser beams each for each color re?ected on the 
second re?ecting mirror of the optical unit is set Within 10 
degrees, Whereby the developing device con?gurations of 
the image formation units are made the same, it becomes 
easy to combine the developing characteristics of the image 
formation units, and there liability of the image quality is 
also enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation to shoW an outline of 
an image formation apparatus according to a ?rst embodi 
ment of the invention; 

FIG. 2 is a schematic representation to shoW an outline of 
unit positioning used in the ?rst embodiment of the inven 
tion; 

FIGS. 3A and 3B are schematic representations to shoW 
details of image formation unit positioning used in the ?rst 
embodiment of the invention; 

FIG. 4 is a schematic representation to shoW the con?gu 
ration of an image formation unit used in the ?rst embodi 
ment of the invention; 

FIG. 5 is a perspective detailed vieW of image formation 
unit positioning used in the ?rst embodiment of the inven 
tion; 

FIGS. 6A and 6B are schematic representations to shoW 
details of a paper transport system in the ?rst embodiment of 
the invention; 

FIG. 7 is a schematic representation to shoW a different 
form of the image formation apparatus according to the ?rst 
embodiment of the invention; 

FIG. 8 is a schematic representation to shoW a photocon 
ductor unit group used in a second embodiment of the 
invention; 

FIG. 9 is a schematic representation to shoW details of 
image formation unit positioning used in the second embodi 
ment of the invention; 

FIG. 10 is a schematic representation to shoW an outline 
of an image formation apparatus according to a third 
embodiment of the invention; 

FIGS. 11A and 11B are schematic representations to shoW 
details of a paper transport system used in the ?rst embodi 
ment of the invention; 

FIG. 12 is a schematic representation to shoW details of an 
image formation unit used in the ?rst embodiment of the 
invention; 

FIG. 13 is a schematic representation to shoW a different 
con?guration of the image formation apparatus according to 
the ?rst embodiment of the invention; 

FIG. 14 is a schematic representation to shoW an outline 
of an image formation apparatus according to a second 
embodiment of the invention; and 

FIG. 15 is a schematic representation to shoW an outline 
of a conventional image formation apparatus. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

(Embodiment) 1 
Referring noW to the accompanying drawings, a ?rst 

embodiment of the invention Will be discussed. 
FIG. 1 shoWs an embodiment of a color image formation 

apparatus incorporating the invention. In the Figure, the 
color image formation apparatus includes image formation 
units (5a to 5a) of four colors (in the embodiment, yelloW, 
magenta, cyan, and black) arranged in a longitudinal 
direction, a paper feed cassette 9 disposed beloW the image 
formation units for storing supplied paper 10, and a paper 
transport passage as a transport passage of paper 10 from the 
paper feed cassette 9, placed in a vertical direction at 
positions corresponding to the image formation units (5a to 
5a). 

In the embodiment, the image formation units (5a to 5a) 
and re?ecting mirrors (4a to 4a) usually form yelloW, 
magenta, cyan, and black toner images in order from the 
upstream side of the paper transport passage. The image 
formation apparatus includes the image formation units (5a 
to 5a) for forming color toner images on photoconductors 34 
(see FIG. 4), for eXample, by electrophotography and trans 
ferring the toner images formed on the photoconductors 34 
to paper (not shoWn) and optical units (1a to la) for applying 
laser beam to the photoconductors 34 for Writing electro 
static latent images on to the photoconductors 34. 

In the embodiment, the optical unit (1a to 1d) includes a 
semiconductor laser (not shoWn), a polygon mirror (2a to 
2a), an image-forming lens (3a to 3d), and a re?ecting 
mirror (4a to 4a) for de?ecting and scanning light from the 
semiconductor laser (not shoWn) and introducing a light 
image (53a to 53a) through the image-forming lens (3a to 
3a) and the re?ecting mirror (4a to 4a) in to a light eXposure 
point on the photoconductor 34. 

Next, the image formation unit (5a to 5d) used in the 
embodiment Will be discussed With FIG. 4. The image 
formation unit (5a to 5a) refers to a pair of a split photo 
conductor unit 8 (8a to 8d) and a developing unit 6 (6a to 
6a). 

The photoconductor unit 8 is a cartridge of a drum-like 
photoconductor 34, a charging roll 36 (36a to 36b) for 
previously charging the photoconductor 34, and a roller 
cleaner 37 made of an elastic substance sponge roll for 
removing the remaining toner on the photoconductor 34 in 
one piece as shoWn in FIG. 4. It is considered that the 
appropriate diameter of the photoconductor 34 is 30 mm to 
16 mm from the vieWpoints of shortening the image forma 
tion unit spacing, the paper transportability, and the trans 
ferability. 

Further, in the paper transportability, it is understood that 
as the drum diameter is smaller, the pitch betWeen the image 
formation units becomes narroWer and transfer material 
separation in curvature separation from the photoconductor 
after transfer becomes stabler; this time, 16 mm is adopted 
as the diameter of the photoconductor 34. 
On the other hand, the roller cleaner 37 is disposed above 

the photoconductor 34 and is shaped like a roller of con 
ductive urethane foam. While the roller cleaner 37 is given 
a voltage of the opposite polarity to that of toner and has a 
peripheral speed difference from the photoconductor 34, the 
roller cleaner 37 rotates in contact With the photoconductor 
34 in the same rotation direction as the photoconductor 34 
for scraping the remaining toner off the photoconductor 34. 
As shoWn in FIGS. 6A and 6B, to set the photoconductors 

34 of the photoconductor units 8 (8a to 8a) to the same 
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peripheral speed, ball bearings each With the outer periphery 
?xed and the inner periphery sliding or plain bearings (43a 
to 43a) made of resin material of PPS, etc., resistant to 
temperature change and abrasion support the outer periph 
eral surface of the photoconductor 34 for rotation, thereby 
suppressing run-out of each photoconductor 34 (34a to 34a) 
and the same face of a single endless belt 45 is pressed 
against the outer peripheral surface of a non-print area of 
each photoconductor 34 (34a to 34a) and the outer periphery 
of the photoconductor 34 is frictionally driven by a drive 
member 44 and drive transmission is performed by geared 
?anges (not shoWn) each attached to the end part of each 
photoconductor 34 (34a to 34a) and idle gears (46a to 46c), 
thereby setting the photoconductors 34a to 34a' to the same 
peripheral speed. 

The developing unit 6 (6a to 6a) in FIG. 4 has a devel 
oping case 30 for storing a developer containing predeter 
mined color toner (not shoWn). Agitators 31 as a pair of 
developer agitating members are disposed in the developing 
case 30 and a developing roll 33 is disposed in an opening 
part of the developing case 30 opposed to the photoconduc 
tor 34 and a developer layer thickness regulating blade 32 
for regulating the layer thickness of the developer on the 
developing roll 33 is provided. 
A developing bias (not shoWn) is applied to the develop 

ing roll 33 and the developer (toner) on the developing roll 
33 is jetted to the photoconductor 34. 

Since a dual-component developing technique for making 
it possible to prolong the life of the developing unit 6 is 
adopted, a developer having toner and carrier is stored; on 
the con?guration, a developing unit 6 of a mono component 
developing technique may be adopted for storing a mono 
component developer of a non-magnetic developer of a 
magnetic developer. The gap betWeen the photoconductor 
34 and the developing roll 33 is adjusted by cap rollers 27 
(FIG. 5) coaXially With both end parts of the developing roll 
33 and moreover rotatable as spacing setting members. 

Particularly, in the embodiment, the developing case 30 
for storing a developer is eXtended in the depth direction in 
FIG. 4, Whereby the developer storage space is provided, so 
that the up and doWn direction dimension of each image 
formation unit is set short. 

In the embodiment, as shoWn in FIG. 2, a main unit 
housing has a door 17 on the left of the Figure (apparatus 
front or apparatus operation side), and each image formation 
unit 5 (5a to 5a) having the photoconductor unit 8 (8a to 8a) 
and the developing unit 6 (6a to 6a) can be taken in and out 
through a placement opening formed When the door 17 is 
opened. 

Transfer members 18 (18a to 18d) for transferring toner 
images on the photoconductors (34a to 34a) to paper are 
attached to the door 17 and are pressed into contact With the 
photoconductors (34a to 34a) With the door 17 closed. 

In the embodiment, the transfer member 18 shoWn in FIG. 
3B adopts a rotatable transfer roll 39 coated With a foam 
conductive member. To attach the transfer roll 39, a transfer 
press spring 40 is provided so that both end parts of the 
transfer roll 39 are ?tted into guide groove 41 formed in both 
sides of the door 17 and the transfer roll 39 is brought into 
contact With the photoconductor 34 by a predetermined 
press force from the rear, and the transfer roll 39 is abutted 
against the photoconductor (34a to 34a) by a transfer 
positioning member 25 formed in the main unit housing and 
is rotated in synchroniZation With the photoconductor (34a 
to 34a) through a drive transmission system (not shoWn). 
A predetermined transfer electric ?eld is applied to the 

transfer roll 39 forgiving a transfer force to the transfer roll 














